Parallel technical advances, however, had meanwhile brought us the fluoroscopic image photographed on cinematograph film. X-rays could be taken in this way as rapidly as by the Powers method and rather more cheaply, and when viewed by projection on to a screen were found to reach a remarkable degree of accuracy. This so-called "miniature" method is the most popular at present. There is some divergence of opinion as to the best size of film, but 35 mm. has become standard in this country. Films can be taken comfortably at the rate of 500 per day, and interpreted by a radiologist at the rate of 300-400 per hour; abnormal findings or technical errors are verified by re-takes on full-sized film, averaging about 5 per cent of total examinations. The cost of the whole procedure depends obviously on much more than the price of film consumed, which is very small. Capital charges on apparatus and current overheads, of which the salaries of the operating team are a large item, largely determine the cost of each individual examination. The more X-rays taken, the fewer the re-takes necessitated by bad technique, and the steadier the rate of employment of the unit-the more economical is the method. Working at a reasonable rate over a year, a fair figure for such examination has been computed at about a shilling. So the method, while much less costly than any hitherto devised, still demands an expenditute per capitum equivalent to a packet of twenty Woodbines, a comparison which perhaps enables the question of cost to be viewed in proper perspective.
accuracy comparable with that of X-ray photography, large numbers of employees of the Metropolitan Life Assurance Company, at no more cost than the original price of the machine, the current used in operating it, and his own salary. The fluoroscopic method remains, however, a heavy strain on the operator, and must be expected to miss a proportion of small soft lesions; neither does it provide a permanent record. In 1936 the Powers Rapid Paper method introduced a drastic cut both in cost of materials and in time consumed per examinee, while the full-sized image on paper was accurate enough to satisfy all but the most fastidious.
Parallel technical advances, however, had meanwhile brought us the fluoroscopic image photographed on cinematograph film. X-rays could be taken in this way as rapidly as by the Powers method and rather more cheaply, and when viewed by projection on to a screen were found to reach a remarkable degree of accuracy. This so-called "miniature" method is the most popular at present. There is some divergence of opinion as to the best size of film, but 35 mm. has become standard in this country. Films can be taken comfortably at the rate of 500 per day, and interpreted by a radiologist at the rate of 300-400 per hour; abnormal findings or technical errors are verified by re-takes on full-sized film, averaging about 5 per cent of total examinations. The cost of the whole procedure depends obviously on much more than the price of film consumed, which is very small. Capital charges on apparatus and current overheads, of which the salaries of the operating team are a large item, largely determine the cost of each individual examination. The more X-rays taken, the fewer the re-takes necessitated by bad technique, and the steadier the rate of employment of the unit-the more economical is the method. Working at a reasonable rate over a year, a fair figure for such examination has been computed at about a shilling. So What to do with the cases discovered Mass-radiography thus becomes a practical proposition on the diagnostic side. Fears have been expressed that, so far from not detecting cases of tuberculosis, it may be lead to the detection of more cases than can be dealt with in existing conditions. Sanatorium facilities already overstrained by War-time stringency and an increase in cases diagnosed through normal channels are already coming under added pressure trom the Services. How will this be when 25 or more complete mass-radiographic units are working to full capacity all over-the country? The answer is, more beds are certain to be required, and more nurses and more doctors. Even if these cannot be found at once, as clearly they cannot, it must be remembered that the pressure will come rather slowly at first as new units gradually enter the field, and there will be time for adjustment.
But even if there were no prospect of more beds, this would be no argument against massradiography. The wise general learns all he can about the enemy's dispositions. With phthisis in our midst it is safer for us to be aware of its lurking-places than to let it continue to spread silently. The Such criticisms are characteristically imaginative and obviously come from lack of experience in this specialised work. I have personally found, in several hundred interviews arising out of various mass-radiographic surveys, a rational and objective attitude in patients which is apparently lacking in certain sections of the medical profession. Alarm and despondency occur as a rule only when the preliminary propaganda has not been properly presented, and in any case are quickly dissipated when the individual situation is explained and discussed. The stigma of tuberculosis fast loses its meaning when people learn that a considerable proportion of their number harbour tuberculous foci, and this may yet turn out to be one of the greater benefits of mass-radiography. As for notification, this need not be effected in observation cases, and can quite simply be deferred until definitely active disease is established.
While there may be no statistical proof that detection and treatment of a small early lesion ultimately improves the individual prognosis, there is not a scrap of evidence to the contrary, and surely we have long passed the nihilistic view that tuberculosis in general is not amenable to treatment. Nor can it be doubted that the small early lesion, if it sometimes heals spontaneously, may on the other hand spread into massive disease without symptomatic warning, a phenomenon amply illustrated in the follow-up of infected cases.
Early lesions, as has already been stressed, form only one group of cases detected by massradiography. Perhaps more important still are those with advanced, chronic, highly infectious phthisis known in the tuberculosis service as "source" cases, because of their capacity for maintaining a supply of secondary sufferers. In epidemiological doctrine, the detection and neutralisation of such carriers of tubercle bacilli becomes increasingly necessary as the general incidence of tuberculosis grows less. In areas of the U.S.A., where the disease has reached a level far below ours, but which we in our turn may expect it to reach if the pre-war curve of incidence were to continue in its downward trend, such cases are believed to constitute a corresponding greater menace, as they may at any time produce epidemic tuberculosis in a stock with reduced immunity.
Why then, demand the nihilists in a last sacrificial effort, do we introduce a measure aimed at abolishing the immunity acquired by non-fatal casual infection? The answer is, because such immunity is at best very incomplete and its effectiveness always uncertain; living tubercle bacilli in unknown dosage are more likely to be harmful than beneficial, and 30,000 annual deaths are too high a price to pay for a scientific half-truth. ,We still lack either a universal prophylactic or a certain permanent cure for tuberculosis: both of these may in theory be very near our grasp, in B.C.G. vaccination on the one hand and chemotherapy on the other, but neither yet fulfils our requirements. There remains only one rational means for fighting the disease on a mass scale; that is according to the classical dictum of Frost (1938) that if the ratio of new cases to deaths be kept at less than unity, tuberculosis must, like leprosy, dwindle to no more than a minor local problem.
The policy of detection and neutralisation of infectious cases of tuberculosis has operated with no little success in the past. Mass-radiography comes as a new weapon at a critical moment POST-GRADUATE MEDICAL JOURNAL MAY, 1944 of the battle, perhaps at a moment when we need it most. We can afford to neglect no weapon, least of all one so tried and true. Let us see that it is used to the full. The medical journals, lay Press, and the wireless took up the propaganda, and for the most part refused to publish criticisms of the scheme, consequently the impression was given to the public that this miniature photography of the screen image, wrongly called miniature radiography, could be so applied. to the whole population, that all cases of tuberculosis would be recognised early, and prompt treatment would result in marked diminution if not eradication of the disease.
It was pointed out by the advocates (3) that each unit could deal with some 300 cases per hour, or "4 per minute without undue fatigue," and that the interpretation of the miniature photographs could be done at a similar rate. Apparently no attempt was made to consider what these figures meant when applied to the population, say four times a year. The enormous number of units required and, even more important still, the number of trained medical and lay staffs and accommodation in normal times, would alone have sufficed to check the enthusiasm of any advocate. The degree to which the mentality was affected by war panic in this blackest period of our history can be measured by the fact that at the time the scheme was launched we probably had the greatest relative poverty in equipment, medical and lay personnel, and accommodation in our history. To do the whole population at three-monthly intervals, with the saner rate now advised, we should need the accommodation and personnel for something like 4,000 units. No treasury in peace time would countenance such prodigious expenditure on one aspect of public health when so many call for attention. Since the publication of previous criticism by the author (4) and (5) the "Advisory Report on the working of a Mass Radiography Unit," "to give practical advice on the establishment and operation of the scheme for mass miniature radiography" has been issued, and in this paper attention will be given to the points raised in this report of the sub-committee of the Standing Advisory Committee on Tuberculosis.
